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DURIP: Autonomous Acoustic Source 

W.S. Hodgkiss 

Marine Physical Laboratory 
Scripps Institution of Oceanography 

LaJoUaCA  92093-0701 

Abstract 

An autonomous acoustic source buoy system has been designed and fabricated for use in 
the collection of underwater acoustic propagation data. The system consists of a surface 
buoy which provides battery power, signal waveform synthesis, power amplification, 
system control, and wireless local area network (WLAN) communications. 

Hardware Summary 

The hardware components for the autonomous acoustic source system were acquired 
under three fabrications: (1) Buoy Mechanical/Structural Assembly, (2) Waveform 
Generation/Amplification, Communications, and Power Distribution Electronics, and (3) 
Shipboard Control Computer/Communications. The following sections will describe each 
ofthese in detail. 

A, Surface Buoy and Battery Pack 

The surface buoy provides flotation for the large battery pack as well as a mounting 
platform for the system control computer, GPS antenna for time code, 460 MHz antenna 
for a UHF radio modem, and 2.4 GHz antenna for the wireless local area network 
(WLAN) providing connectivity to the ship (see Fig.l - taken of an identical buoy 
fabricated for a separate project). The buoy is a polyethylene foam float with a 
polyurethane outer jacket. It weighs 3375 lbs of which 1750 lbs is the battery pack. The 
battery pack consists of a rack of 32, 12 volt, 65 AH gel-cell batteries wired in series to 
provide 384 volts DC for the underwater pressure case (see Fig. 2). The rack fits inside an 
anodized aluminum tank which is surrounded by the foam float. The power amplifiers are 
mounted on the underside of the lid to the tank. On top of the tank is a waterproof box 
containing the card cage for the waveform synthesis and system control computer. A 
tripod rises 21' above the buoy to provide a mounting for the GPS, 460 MHz, and 2.4 
GHz antennas. Below the buoy is a 10' section of TV tower with 200 lbs of weight on the 
bottom for stability. Lastly, an acoustic release for the buoy mooring and RF- 
beacon/flasher for locating the buoy have been included. 



B. Waveform Synthesis, Power Amplification, System Control, and Communications 

Waveform synthesis is carried out by a compact PCI (peripheral control interconnect) 
chasis with a Pentium-Ill 600 MHz CPU running Windows NT, a National Instruments 
PXI-6713 D/A for generating multiple analog waveforms, and a National Instruments 
PXI-6052E A/D for collecting monitor hydrophone data. Data storage is provided by 
IDE, 30 GB, 2.5" disk drives. All waveform synthesis, D/A, and A/D functions are 
carried out in Lab VIEW. 

Power amplification is provided by a 5-channel, Instruments Inc., switching power 
amplifier. Thus, as many as 5 separate transducers can be controlled from the buoy at the 
same time. 

The system control computer consists of a compact PCI chassis with a Pentium-II 450 
MHz CPU running Windows NT, a National PXI-6071E A/D for collecting ancillary 
time series data from a variety of environmental and motion sensors on the buoy, a GPS 
time code interface for synchronization to GPS time (Bancom BC637 CPCI), and an 
interface for the wireless local area network. Data storage is provided by IDE, 30 GB, 
2.5" disk drives. In addition, the confrol elecfronics package includes a 460 MHz UHF 
radio modem and a Persistor CFl microcontroller for secondary control. All confrol 
fiinctions are carried out in Lab VIEW. 

Primary communications with the buoy are provided by a 2.4 GHz, direct sequence 
spread-spectrum (DSSS), wireless local area network (WLAN) (Lucent WaveLAN 
802.11). The desktop of the system confrol computer is operated remotely through the 
wireless LAN on the ship. The buoy has a simple 7 dBi omnidirectional antenna mounted 
at the top of the tripod (~25' off the sea surface) while the ship uses directional antennas. 
Amplifiers on the buoy and the ship provide 1 watt of fransmit power, up to 30 dB of 
gain on receive, and bandpass filtering at 2.4 GHz. The amplifiers are placed as close as 
possible to the antennas to reduce the effects of cable losses during fransmit. If the 
wireless LAN becomes inoperative, a backup serial link through the 460 MHz UHF radio 
modem provides a means to power down the pressure case and to reboot the system 
confrol computer. 

C. Shipboard Control Computer and Communications 

Although autonomous operation of the acoustic source system is one mode of 
operation, real-time communications with the hardware is essential for experiments 
where modification of the source fransmission schedule or source waveforms themselves 
is necessary. Thus, a wfreless local area network (WLAN) between the ship and system 
control computer on the surface buoy has been included in the design. The shipboard 
computer itself consists of a 1.2 GHz CPU and associated peripherals. In addition, a 
duplicate of the buoy communications hardware is located on the ship. These include the 
2.4 GHz wireless local area network along with directional antennas (both Yagi and 
parabolic dish) for primary communications and the 460 MHz UHF radio modem for 
backup purposes. 



Fig. 1. The surface buoy provides battery power, waveform synthesis, power 
amplification, system control, and wireless local area network (WLAN) connectivity. 

Fig. 2. The battery rack holds 32 batteries and fits inside an aluminum anodized tank 
surrounded by the foam float. 
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